Eleven premature babies developed necrotizing enterocolitis in an epidemic of gastroenteritis and salmonella infection. This occurred in one of two premature baby wards over a period of 10 weeks. All affected babies had severe gastroenteritis and six had salmonella infection. No cases of necrotizing enterocolitis occurred in the unaffected ward during the same period. All other possible factors which might have predisposed to necrotizing enterocolitis occurred with equal frequency in both wards.
Conclusion
Skin trauma is a notable complication of systemic corticosteroid therapy and further threatens the ideal that the doctor should "at least do no harm" by his treatment.
Introduction
Necrotizing enterocolitis in neonates has aroused great interest in the past decade. Its increasing frequency is thought to be due to the fact that many neonates, particularly premature babies, who would previously have succumbed are now surviving (Fetterman, 1971 ). An association with exchange transfusion is well described (Castor, 1968; Corkery et al., 1968; Orme and Eades, 1968; Beck et al., 1971) . For the rest a multiplicity of associations occurs. It seems to be more common in premature babies (Rossier, et al., 1959; Berdon et al., 1964; Mizrahi et al., 1965) and particularly when they have suffered from asphyxia, apnoeic attacks, hyaline membrane disease, or hypothermia. These stress conditions may give rise to intestinal ischaemia with devitalization, infection, and necrosis (Lloyd, 1969; Stevenson et al., 1969; Fetterman, 1971) . Stasis of intestinal contents seems important in some cases. To many authors the role of infection seems paramount in the pathogenesis (Blanc, 1952; Waldhausen et al., 1963; Mizrahi et al., 1965) . This has been thought to act by promoting a Shwartzman reaction (Rossier et al., 1959; Hermann, 1965 Medical,Journal, 1970; Fetterman, 1971) . In fact, though bloodstaining of stools is a common presenting feature there has been very little evidence of a true preceding gastroenteritis and none of salmonella infection.
We report 11 cases in premature babies all associated with frank diarrhoea, and in six of these salmonellae were cultured from the stools. Two of the cases had exchange transfusions.
Subjects
During a 10-week period in the spring of 1971 an epidemic of gastroenteritis with a high incidence of salmonella cultures, obtained from the stools, occurred in one of two identical premature infant wards at Baragwanath Hospital. This necessitated the closing down of the infected ward. In all, 63 babies had diarrhoea, 22 of whom were infected with either Salmonella thompson or Salmonella johannesburg. Eleven cases of necrotizing enterocolitis occurred in this period; all had diarrhoea and six had proved salmonella infection. During the same period there were no cases at all of necrotizing enterocolitis in the uninfected ward. The babies admitted to the latter ward were identical in all other respects in terms of weight, pregnancy, birth history, and neonatal state to those in the infected ward. The only variable, in fact, was the great discrepancy in the rate of infection.
All babies were Bantu (Negro). Seven were males and four females. All were premature with birth weights ranging from 1,050 to 1,900 g. Nine of the pregnancies were normal, one mother had hypertension, and another was syphilitic. Antenatal care varied a great deal, being adequate in six cases and poor or non-existent in five (Table I) . Four babies were born in hospital and the remaining seven "on district"; 10 were vertex presentations and one was breech. Hypothermia occurred in eight of the cases during the first 24 hours. These were mainly those born "on district." This is an almost invariable finding in all our premature babies born "on district." Four were apnoeic and required resuscitation and two had mild respiratory distress (Table II) . Five babies had jaundice with serum bilirubin levels above 10 mg/100 ml in the first week; two required exchange transfusions-one on one occasion and one on two occasions (Table II) . blood-stained stools, and oedema of the abdominal wall, which occurred in the majority (Table III ). All showed evidence of peripheral circulatory failure. Ten patients were radiographed, the remaining one having died very shortly after the clinical diagnosis was established. The 10 cases showed gross abdominal distension which was generally associated with fluid levels and intramural gas (Fig. 1) , two showed intrahepatic gas, and one showed evidence of free gas in the peritoneum, indicating perforation of the bowel ( Fig. 2) (Table IV) . Platelet counts were carried out in eight, and Diarrhoea occurred in every case. This began between 3 and 22 days of life and in every instance was severe enough to cause dehydration and require intravenous therapy. In all, diarrhoea clearly preceded the onset of necrotizing enterocolitis, the interval ranging from 1 to 21 days. Of the six cases with salmonellae, five had Salm. thompson and one Salm. johannesburg. One of these cases had an exchange transfusion (Table III) .
The specific presentation consisted of abdominal distension which was invariable, bile-stained vomitus or gastric aspirate, seven of these had levels below 100,000/mm3. Prothrombin indices were low in six of the nine examined. More detailed coagulation studies were lirmiited to three patients because of technical difficulties (Table V) . These suggested additional evidence of deficiencies of coagulation. however, that the neonatal stress did make them more viulnerable to subsequent insults by causing an ischaemia of the bowel. Lloyd (1969) suggested that in newborn infants subjected to stress or hypoxia reflex redistribution of circulation may take place analogous to that occurring in the seal during prolonged submergence. Thus, as in the diving reflex of the seal, blood would be shunted away from organs less vulnerable to anoxia, such as the intestinal tract and kidneys, to the heart and brain.
In all the cases the common denominator was that of infective diarrhoea, and this was either the sole factor or the precipitating factor in the babies with an already devitalized intestinal mucosa. All affected cases then progressed, after a variable period, from the non-specific features of gastroenteritis to that of the specific picture of necrotizing enterocolitis.
These cases are very unusual in that gbstroenteritis was common to all and salmonella was the infecting agent in more than half. The British Medical Journal (1970) has stated that frank diarrhoea is rar. Fettennan (1971) described a typical but hypothetical case of neonatal necrotizing enterocolitis. The patient was a premature infant who appeared lethargic and sick prbbib-l due to sepsis. He progressed to the fullblomm clinical syndrome of necrotizing enterocolitis in which "the stool may be blood-stained but is usually not diarrhoeal."
Apart from theefact that diarrhoea as such is considered to be rare, and though most authors postulate the importance of infection (Willi, 1944; Waldhausen et al., 1963; Mizrahi et al., 1965; Touloukian et al., 1967; Wilson and Woolley, 1969) in neonatal necrotizing enterocolitis, the evidence for infection has generally not been well established. Blanc (1952) suggested that the swallowing of infected amniotic fluid by infants born to mothers with amnionitis might be significant. Waldhausen et al. (1963) recovered Pseudomonas aeruginosa from the abdominal cavity, blood stream, or stool in four out of six patients with this disease and felt that this might represent an aetiological agent. Fetterman (1971) stated that the search for a specific infectious agent had been fruitless. Mizrahi et al. (1965) suggested that the action of endotoxins of Gram-negative organisms contained in the intestinal tract may be an aetiological factor. There seems little doubt about the significance of infection in the cases here described, but its exact role remains to be established; being a Gram-negative infection it may well support the view that a Shwartzman reaction is operative. Certainly, histological examination in some of the cases showed multiple small vein thromboses in addition to the necrosis (Fig. 6) well, though the onset of necrotizing enterocolitis followed more rapidly than in most cases. It is probable that exchange transfusion in association with infection were combined aetiological factors. Although all diagnoses were confirmed radiologically and histologically, the cases form a homogeneous clinical group in which the antecedent history of prematurity and gastroenteritis and more specifically salmonella infection, progressing to the acute abdominal catastrophe, was so typical that there was no difficulty in making a firm diagnosis on clinical grounds.
Though necrotizing enterocolitis in premature babies remains a disease of multifactorial origin, this series lends strong support to the aetiological significance of infection.
Introduction
Operative blood loss can be estimated subjectively (by the anaesthetist or the surgeon), but this method is universally accepted as unreliable. There are many objective methods such as the gravimetric method (Wangensteen, 1942) The purpose of this paper is to try to evaluate which of the two, the surgeon or the anaesthetist, is the more unreliable in estimating operative blood loss, a colorimetric method being used as the constant for comparison.
Patients and Method
Altogether 100 cases were studied during July to December 1969 at the University Hospital, Kuala Lumpur. The patients (51 males, 49 females) were aged 10-87 (mean 43 9) years and
